mechanism was still unrevealed. We demonstrate a new, conserved actin binding region, called activation loop. It is located at the relay region which swings the lever of myosin upon the powerstroke. We prove that activation loop interacts with the N-terminal segment of actin. We found that this interaction specifically activates myosin ATPase. Biochemical (steady state and transient kinetic fluorescent measurements) and in vivo experiments using transgenic C. elegans strains proved that activation loop is responsible for force production but not essential for motility per se. We conclude that actin binding to activation loop directly accelerates the lever movement. This process increases the ratio of working myosin heads and produce effective muscle contraction.
. It was shown that the novel fluorescent ATP analogue is applicable to the kinetic studies on ATPases.
Electron and Proton Transfer
707-Pos Board B507 Proton Conduction via Water Wire in the Hv1 Proton Channel Eric V. Schow, J. Alfredo Freites, Stephen H. White, Francesco Tombola, Douglas J. Tobias. The voltage-gated proton (Hv1) channel (2006, Science 312: 589; 2006 , Nature 440: 1213 is homologous to the voltage-sensing domain (VSD) of voltagegated ion channels, but unlike ion channels, Hv1 lacks a central pore domain. In Hv1, which forms a dimer, but also functions as a monomer, the VSD serves dual functions: it gates the proton current and also acts as the proton conduction pathway (2008, Neuron 58: 546; 2008, PNAS 105: 9111) . In order to understand the proton conduction mechanism in Hv1, we have performed all-atom simulations of Hv1 and its mutants in a lipid bilayer in excess water to an aggregate trajectory length that exceeds 1 ms. To generate our Hv1 structural model, we used the VSD structure of the Kv1.2 paddle-chimera channel (2007, Nature 450: 376) as a template. Because the Hv1 S4 helix contains only three of the four highly conserved arginines (R1-R4) that are known to confer voltage sensitivity in VSDs of Kv channels, we generated two initial model configurations; one where the Hv1 S4 arginines were aligned to R1-R3 of the Kv VSD structure, and a second one where they were aligned to R2-R4. In both models, we observe a water wire that extends through the membrane, and is single file over a stretch of 8Å . In contrast, in a control simulation of the Kv chimera VSD, no waters are observed in the corresponding region. A network of charged residues that includes the S4 arginines as well as several acidic residues coordinates the Hv1 water wire. The presence of multiple basic and acidic residues in the region central to the water wire may explain the robustness of proton conduction in the presence of a variety of mutations (2010, NSMB 17: 869 , Fe a3 3þ and Tyr-OH, providing complete reduction of O 2 with minimization of production of active oxygen species. The proton pumping pathway of bovine CcO comprises a hydrogen bond network and a water channel which extend to the positive and negative side surfaces, respectively. Protons transferred through the water channel are pumped through the hydrogen-bond network electrostatically with positive charge created at the Fe a center by electron donation to the O 2 reduction site. Binding of CO or NO to Fe a3 2þ induces significant narrowing of a section of the water channel near the hydrogen-bond network junction, which prevents access of water molecules to the network. In a similar manner, O 2 binding to Fe a3 2þ is expected to prevent access of water molecules to the hydrogenbond network. This blocks proton back-leak from the network and provides an efficient gate for proton pumping. The cytochrome b 6 f and bc 1 (cyt bc) complexes are symmetric dimeric structures that enclose a central cavity that traps lipophilic quinone/ol from the membrane. The function of the dimer in electron transfer between the two hemes, b p and b n , is not known. Cross-over between the two hemes b p was predicted 1 and recently observed. 2,3 although the branching ratio for cross-over is not known. Consideration of inter-heme distances in the photosynthetic bacterial bc 1 complex, 4 and in a range of cytochrome bc complexes 5 imply that the intra-monomer pathway (b p -b n ) is significantly preferred over a pathway involving cross-over between the two hemes b p . Split circular dichroism spectra in the Soret band of cytochrome bc complexes, (node of the CD spectra in the Soret band coincides with the absorbance maximum of hemes) imply that two b-hemes interact excitonically.
709-Pos Board B509 Preferred Pathway of Electron Transfer in the Dimeric
6 Consideration of inter-heme distances and angular orientations imply that exciton interaction in the Soret absorbance band detected by CD arises between reduced hemes b p and b n . Reduction of the b 6 f complex by NADPH-ferredoxin in thylakoid membranes, 7 or for cyanobacterial b 6 f complex isolated in detergent, 8 accomplishes the reduction of no more than half of the b heme in the complex. It is inferred that enzymatic reduction by FNR bound to the complex reduces hemes b p and b n in only one monomer of the dimer, perhaps because only one FNR can occupy the n-side (stromal) docking site of the dimer. It is inferred that inter-monomer b p -b p electron crossover is inefficient in this experiment (Support: NIH GM38323). 
